Furthermore, disrespect for medical deontology was the main cause of workplace violence perceived by 68.8% of the health-care workers. Conclusions: Although it has not been officially recognized, there has been workplace violence towards health-care workers perpetrated by patients or their relatives despite the fact that health-care workers have traditionally been highly respected in Congolese society. Further studies on this issue may suggest opportunities for combating violence in Congolese hospitals. Workplace violence (WPV) is on the increase in both high-and low-income countries. WPV is a matter of particular interest, and it remains a major and widespread issue of public concern among workers 1, 2) . Although there is no agreement on the definition of WPV, for the International Labor Organization (ILO), WPV refers to "incidents where staff are abused, threatened or assaulted in circumstances related to their work" 3) . WPV is associated with several negative outcomes that may lead to absenteeism or work inefficiency 4, 5) or to homicide 6) . Since WPV is still a common crime, there is a need for adequate preventive measures 7) . The true prevalence of WPV is unknown; however, many professionals in the health-care sector are known to be at high risk of becoming victims of violence in their own workplaces 4, 8) . Health-care workers (HCWs) in emergency departments and those caring for psychiatric patients have been reported to be highly exposed to violence from patients 9) . The HCWs in The aim of this study was to investigate workplace violence by patients or their relatives towards health-care workers in Congolese hospitals. Methods: Through the autumn of 2012, a crosssectional survey on workplace violence was conducted in a sample of 2,210 registered health-care workers (989 males and 1,221 females, aged 33 ± 8 years) from 436 hospitals located in the province of Katanga, Democratic Republic of the Congo. Verbal aggression, harassment and physical violence perpetrated by patients or their relatives within the previous year along with factors contributing to violence, were recorded, and the response rate was 99%. Results: About 80.1% of the health-care workers had experienced one or more types of workplace violence. Overall, the severity of workplace violence varied from verbal aggression (57.4%) and harassment (15.2%) to physical violence (7.5%). Patients were the major perpetrators of verbal aggression and harassment, whereas patients' relatives were mainly involved in physical violence. The frequency of workplace violence was similar across hospitals. Male health-care workers were more likely to be victims of physical violence, whereas female health-care workers were the prime target for harassment. Only 34.3% of the violent episodes were reported to a supervisor. 10) . Although providing health care is regarded as a noble service, and the negative impact of violence on the delivery of the health-care service is a well-known phenomenon, violence in the healthcare sector is on the increase worldwide, and the trend is likely to continue in the coming years 11) . Due to the rapid spread of workplace violence in the health-care sector and its negative consequences, an increasing number of researchers have been trying to identify the determinants of workplace violence and those workers at high risk, underscoring the need for interventional programs 4, 12) . Previous studies have demonstrated that the consequences may affect the life and career of the workers. Stress, deterioration in the quality of the services provided, absenteeism or abandonment of work are among the consequences of WPV in the health-care sector 13, 14) . Consequently, the abandonment of work by HCWs contributes to the shortage of HCWs that most countries are facing. For example, Sub-Saharan Africa has only 2% of the world's health-care workforce with 25% of its disease burden 15, 16) . The Democratic Republic of the Congo (DRC) is not an exception with regard to the shortage of HCWs. Government spending on health has declined for decades and the health-care system has almost collapsed 17) . Human resources for health-care have been known to be insufficient for a long time, and a great number of available domestic HCWs are migrating to other countries. In this context, violence towards HCWs might have contributed to a reduction in the already-strained domestic resource of HCWs. As there is no published information available on WPV towards HCWs in the DRC, scientific interest in this problem could be an important public health exercise vital for tackling this issue. The relevance of this study in occupational health is that it provides evidence that WPV does exist in Congolese healthcare facilities and calls for strong preventive measures and managerial social support for victims. As WPV in Congolese health-care facilities has not yet been investigated, this study was designed to scrutinize the magnitude and types of WPV and factors contributing to WPV towards HCWs in the Congolese economic, political and cultural contexts.
Workplace violence towards

Methods
Study design: In the autumn of 2012, we carried out a cross-sectional retrospective survey in which physical violence, verbal aggression and harassment were investigated among HCWs. Setting: Congolese health-care facilities (n=436) such as general hospitals, clinics, community health centers and dispensaries located in Katanga Province, an area mostly unaffected by the current armed conflict in the DRC. Located in the southeast region of the DRC, Katanga Province is the Congo's second largest province (496,977 km 2 ), and the mining capital of the DRC. In 2010, Katanga Province was inhabited by approximately 5,608,683 people. Although Katanga is a province of prosperous mining activities, the local living standard is low 18) .
Participants and data collection
At baseline, 2,233 potential participants (receptionists, nurses, laboratory technicians, radiology technicians, doctors, pharmacists, physical therapists and administrative personnel) were contacted through their supervisors. To reach all 436 health-care facilities, 72 investigators were involved in data collection. Being a registered HCW at one of the participating healthcare facilities and being present during the survey were the inclusion criteria; on the other hand, supervisors, medical students in training and nursing students in training were excluded from this study. Before signing an informed consent form, the HCWs received a detailed explanation of the study. They were instructed to fill out a questionnaire and return it to investigators within a month. The questionnaire was conceived by our research team and was informed by the guidelines for assessing WPV in the health sector jointly released in 2003 by the International Labour Office/International Council of Nurses/World Health Organization/Public Service International 13) . The questionnaire had three parts: In the first part, the questionnaire covered the demographic characteristics of the participants (gender, age, marital status, work experience, having children or not, and occupation), and the type of setting. In the second part, we assessed the experiences of violence and harassment perpetrated by patients and/or their relatives towards HCWs within the last 12 months, whether the incidents had been reported, and if not, the reasons for not reporting them. The HCWs were also asked to report frequency of aggressive behavior, the reactions of victims and the person who provided social support, if any. The last part of the questionnaire specifically addressed perceived reasons for WPV and possible solutions in a blank description space. As shown in Fig. 1 , there were 2,211 questionnaires returned (response rate: 99%); one questionnaire was excluded from our analysis because of missing data.
The study followed the Helsinki Declaration and was approved by the Research Ethics Committee of the University of Lubumbashi.
Measurements of WPV
For the purpose of this study, the definition of WPV was modified from the ILO's definition 3) . WPV was defined as "incidents where staff are abused, threatened or assaulted in circumstances related to their work by an individual other than coworkers". We used this definition excluding coworkers to facilitate the survey, as there might be an administrative barrier to the investigation of violence committed by coworkers in a country with extensive human rights abuses 19) . Victims were defined as anyone reporting a positive answer to at least one of the following 11 questions:
• Have you ever experienced verbal aggression from a patient during the past 12 months while at work? In this study, the terms "aggression" and "violence" are synonymous. "Physical violence" includes any type of physical assault such as slapping, hitting, pinning, biting, confinement, hair-pulling, scratching, kicking, pushing, choking, grabbing and assault or threat with dangerous objects such as knives. Verbal aggression referred to insults, yelling or swearing directed at staff, using harmful words, name calling with intention to hurt, and the use of mistrustful words 4) . Another category of aggression used in the questionnaire was harassment, which was defined as making a persistent demand of a sexual nature, and it also included telephone calls, messages or any other correspondence that could cause a nuisance 20) . These definitions were briefly explained to the HCWs in a local language by investigators directly or through their supervisors.
The following questions were asked to assess perceived reasons for WPV:
• In your opinion, what are the most important contributing factors to workplace violence from patients or their relatives at your hospital? • In your opinion, what should be done to avoid violence from patients or their relatives at your hospital?
The gathered answers from the HCWs regarding perceived reasons for WPV were reviewed by authors and classified in one of the following six categories:
1. Disrespect for medical deontology (corruption as a consequence of low or unpaid salary, delayed laboratory tests, lack of respect for arrival order, HCW's tardiness to their post, disclosure of medical secrecy, malpractice leading to death and low level of motivation among HCWs).
Lack of good manners towards patients, their
guardians or their relatives. 3. Lack of protection by the government or owner of the health-care facility, absence of an adequate health-care system to protect HCWs and lack of medical supplies to secure occupational safety. Examples include exposure to HIV, overcrowded hospitals and a long wait time. 4. Violence perceived as an unavoidable part of their work. 5. Poor collaboration between patients and HCWs 6. A combination of disrespect for medical ethics and an insufficiency of government spending on the health system.
Statistical analysis
We used the Stata 10 software (StataCorp LP, College Station, TX, USA), and p<0.05 was considered significant. The results of quantitative variables are presented as the mean ± standard deviation of the mean or as frequencies and percentages. The Chi-squared test was applied to evaluate differences in categorical variables, while the Student's t-test and nonparametric Mann-Whitney test were used to evaluate differences among continuous variables. Odds ratios and 95% confidence intervals were calculated using logistic regression analysis in order to determine predictors of aggressive behaviors. 
Results
HCWs' characteristics and the occurrence of aggressive behaviors
Perpetrators, frequencies and types of aggressive behaviors
Nearly half of the HCWs (41%) reported having been victims of violence by patients. Nearly 28 and 31% reported having been victims of violence by someone responsible for a patient at the hospital or a patient's relative, respectively (Fig. 1) .
As shown in Fig. 2 , HCWs were victims of various aggressive behaviors. The fraction of HCWs experiencing verbal aggression alone (1,086/1,573; 69.1%) was the greatest, followed by harassment alone (190/1,573; 12.1%) and physical violence alone (109/1,573; 6.9%). Approximately 11.9% of the HCWs experienced a combination of aggressive behaviors. Three hundred thirty-five (15.2%) HCWs reported having been victims of harassment and 63.6% (213/335) of these HCWs were women reporting sexually oriented harassment. When comparing aggressive behaviors in the workplace, we found that the frequencies of verbal aggression, harassment and physical aggression were similar at all types of health-care facilities. When scrutinizing aggressive behaviors in relation to working experience, we found a higher frequency of physical violence among healthcare professionals with less than 5 years of work experience (Table 2 ). Patients were the major perpetrators of verbal aggression and harassment, whereas patients' relatives were mainly responsible for physical violence. There was no significant difference in aggressive behaviors between professions. However, nurses were more likely to be victims of verbal aggression (749/1,269; 59.0%), physical violence (89/166; 53.6%) and harassment (212/335; 63.3%) ( Table 2) .
Predictors of aggressive behaviors
Perceived reasons for WPV were assessed in a blank description space. Our findings showed that a large majority (1,392/2,021; 68.8%) cited disrespect for medical deontology as the major cause of aggressive behaviors towards HCWs by patients or their relatives. There was no significant difference in perceived reasons for WPV between genders (Table 3) .
Odds ratios were calculated using logistic regression analysis in order to determine predictors of aggressive behaviors (Table 4 ). The results revealed that married HCWs were more likely to be involved in verbal aggression. Male HCWs were mainly victims of physical violence, whereas female HCWs were the prime target for harassment.
Reporting aggressive behaviors, and seeking for support after aggression
Seventy-five percent (1,329/1,770) of those who had been victims of aggressive behavior indicated that they had informed third persons about the violent episodes, but only 34.3% (608/1,770) reported the incident to senior staff. About 54.2% (721/1,329) of the HCWs indicated they had verbally shared information about the incident in an attempt to get support. Help mainly came from coworkers (27.2%), followed by a spouse or partner (16.0%), friends (13.0%), and family members (8.2%) and 5.0% of the HCWs indicated that they had kept the incident secret.
Discussion
To the best of our knowledge, this is the first study conducted in the DRC to investigate health-care workers' experiences of WPV by patients, patients' guardians and patients' relatives. This study reveals that the prevalence of WPV in the DRC is an issue of public concern; the prevalence of WPV was very high and can be classified among the highest in the world. The disrespect for medical deontology by HCWs was the major perceived reason for WPV. Furthermore, this study found that the majority of violent episodes were underreported. As the first study scrutinizing WPV among HCWs, it helps to give an overview of WPV towards HCWs in the Congolese economic, political and cultural contexts. Although a large number of HCWs thought that they were at fault for being victims of WPV in this study, aggressive behaviors towards HCWs might be the consequence of various factors but can be attributed to a large degree to distal determinants such as the Congolese decade-long armed conflict 21) , which has led to an alarming decline in the economy, political instability, food insecurity and collapse of the health-care system.
In order to comprehend WPV perpetrated by patients and their relatives in Congolese health-care facilities, it is important to understand the reality of the unequal access to medical care between the haves and have-nots. Access to basic health-care is financially difficult for less privileged patients because of the country's mismanagement combined with the decade-long armed conflict 22) . Up until the autumn of 2012, the Congolese government did not provide citizens with health insurance and social welfare at the national level. With only a small percentage of Congolese earning a sufficient wage 23) , taking care of patients is a financial challenge. As a result, HCWs tend to place more emphasis on more lucrative activities; with some exception in emergency cases, patients are required to buy a medical chart (fiche in French) prior to consulting a nurse or a doctor. In addition, patients need to purchase all the medicines necessary for their treatments even when they are admitted to the hospital. To make matters worse, nurses sometimes sell those medicines. Another culprit is the hospital discharge fee. In some instances, patients are locked in the hospital and prevented from leaving when they cannot afford the discharge fee. This situation sometimes leads to quarrels between HCWs and patients or their relatives. This is the background to the high prevalence of WPV found in this study. Our results show a challenging level of WPV (80.1%). As previously reported 9, 24−27) , the prevalence of WPV found in this study shows that HCWs are highly exposed to violence from patients while on duty; this risk of WPV among HCWs is even comparable to that of policemen 2) . This study indicates that patients (including their relatives and guardians) are committing violence towards HCWs in the DRC; this situation is quite surprising, as Congolese society is traditionally a nonviolent society and HCWs have been highly respected in Congolese society. Although detailed data regarding the perpetrators' gender and age were not available as this study did not investigate them, it would be worthwhile to discuss who the perpetrators were in order to work toward prevention of WPV. Most perpetrators were patients (Fig. 1) ; this is proof that the relationship between patients and HCWs is not always amicable in the Congolese context. Patients are certainly the first people to witness errors or unethical actions performed by HCWs; accumulation of a degree of frustration by patients can probably lead to violence. In addition, the relationship between aggressive behaviors and mental illness cannot be ignored. Some patients might have psychiatric health problems and might therefore be more likely to be predisposed to perpetrate violence towards HCWs especially when the HCWs do not react adequately to their needs. In this context, HCWs have to be trained to improve their skills to identify patients who are predisposed to perpetrate aggressive behaviors and to recognize situations that could lead to aggressive behaviors.
The most common type of aggressive behavior found in this study was verbal aggression, providing further information that interpersonal relationships between patients and HCWs are sometimes poor in the Congolese context. The prevalence of verbal aggression found in this study is somewhat similar to that found in previous studies that demonstrated a higher level of WPV towards HCWs 24, 28) . One study found that 57.9% of Palestinian doctors and nurses experienced verbal aggression (vs. 57.4% in this study) 24) , with a similar percentage of nurses responding in both studies (59.2% in our study versus 65.8% in the Palestinian study). Along this line, another study carried out in Pakistan reported that 72.5% of nurses and doctors were victims of verbal aggression 28) . While our findings are consistent with these studies, there are several differences between these studies that deserve mentioning. Comparing our study to the Palestinian study, we targeted more HCWs in both private and public sectors (Table 1) , whereas the Palestinian study 24) included only doctors and nurses from the public sector. Compared with the Pakistani study, the Pakistani targeted only doctors and nurses in emergency departments 28) . Similarly, the prevalence of physical violence found in this study (Fig. 2) was about half of that in the Pakistani study (16.5%) and a third of that in the Palestinian study (20.8%) . It is difficult to compare statistics regarding WPV across countries because of the differences that might exist in the definition of the concept of WPV. However, it is relatively easy to compare physical violence at work across countries as compared to verbal violence and harassment because of the clarity of the definition regarding physical violence. Possible reasons for the difference in prevalence regarding physical violence in our study and studies carried out in Palestine 24) and Pakistan 28) might be related to the difference in cultural backgrounds. Within the context of economic crises and political instability, the prevalence of physical violence found in this study is lower than that found in studies in other countries such as the study carried out among Iraqi nurses 29) , which found higher levels of physical violence (42.2%) during the country's times of economic crisis and political instability. However, the prevalence of physical violence found in our survey is similar to that reported among Israel's doctors (9% vs. 7.5% in this study) 30) and Spanish HCWs (11% vs. 7.5% in this study) 31) . Our findings showed that female HCWs were more likely to be victims of harassment. Most of the harassment was sexually oriented in nature (63.6%), a taboo subject in Congolese society and most probably a source of stress for the victims. The frequency of sexual harassment found in this study is not exceptionally high. However, it deserves serious attention considering the fact that sexual harassment at work is morally reprehensible and might affect HCWs' productivity. Therefore, these findings reinforce the importance of the recognition of violence towards HCWs by Congolese health policy-makers, so that establishment of effective policies can occur.
In this study, only 34.3% of the violent episodes were reported to a supervisor, this being a common finding reported by researchers 2, 32, 33) when studying WPV in general. A study of nurses in the Canadian provinces of Alberta and British Columbia also showed underreporting of aggressive behaviors, with only 30% being reported, as in our study 33) . As Milczarek 34) suggested, HCWs thinking that a violent attack on them is their own fault plays a crucial role in the underreporting of WPV. In support of this view, our data show that a large majority (68.8%) of the HCWs felt they were at fault and that their disrespect for medical deontology was the cause of WPV. In regard to sexual harassment, incidents might not be disclosed for cultural reasons; usually people in Congolese society are afraid to talk about sex-related matters because of the sensitivity of the subject. Another more likely reason that might contribute to underreporting is the seriousness of the problem; if the HCWs think that a problem is not serious, they might not report it. One more reason could be the lack of an adequate WPV management system and the perception that even if an incident is reported, no action will be taken. One consequence of failure to report WPV is the absence of evidence that might help health policy-makers to be aware of WPV. The response rate for the questionnaire was 99%. This excellent response rate is probably due to the large number of people involved in the data collection, as well as the study topic itself and its design. The results underscore the fact that the problem had reached a challenging level requiring action. Similar excellent response rates have been reported in previous studies conducted in Nigeria (90%) 27) , and Palestine (92%) 24) , which both have difficult living conditions similar to the DRC. In contrast, the excellent response rate in the present study clearly differs from what was previously found in a similar study conducted in Spain (28.3%) 31) , where living conditions are probably better than those in the DRC. Although there are differences in the response rates between the two studies, the study conducted in Spain 31) showed a prevalence of physical violence (11%) similar to our findings (Fig. 2) .
The impact of the prevalence of WPV found in this study can also be discussed in regard to its interference with the quality of health care 5) and the shortage of HCWs that most countries are facing. The prevalence of WPV in Congolese HCWs is putting an extra burden on the already insufficient Congolese health-care system, which is losing HCWs, as many are migrating to other countries in search of greener pastures. In this regard, WPV towards HCWs is a threat that might contribute to a decline in the number of HCWs and a lowering of the quality of patient care in terms of increasing the risk of errors.
This study has evitable and inevitable limitations. First, in studying the prevalence of WPV and its determinants, several researchers 32) have reported that it is difficult to compare and contrast statistics from different countries for several reasons, such as the discrepancy in the concepts being studied, inconsistencies in the methods used and cultural differences in the experience of violence 32) . As we could not find previously published research in the literature regarding WPV in the DRC, our findings were therefore cautiously compared with studies in countries where health-care systems, workplace environment, and cultural background regarding the understanding of verbal violence and harassment might be different from those of the DRC; examples of such differences include male nurses working in the female patient wards, wartime conditions in the country and cultural differences relating to the understanding of verbal violence or harassment. However, despite cultural differences concerning the definition of verbal violence and harassment, the fact that the concept of aggressive behaviors (verbal aggression and harassment) used in this study was defined according to previous international studies 4, 20) allows us to compare our study with studies in other countries. Second, we did not assess WPV committed by coworkers; from our experience, however, there is no reason not to accept the possibility that coworkers are also committing violence against HCWs, since we have witnessed harassment by superiors in Congolese hospitals. In the future, violence by coworkers needs to be investigated and prevented. Third, we used a questionnaire to collect data, which may have led to recall bias and thus introduced the risk of missing some informative details; the reliability and validity of some responses are difficult to verify. Fourth, HCWs might not be completely representative of the HCWs in the DRC, as we did not use any predefined statistical sampling methods that would epidemiologically represent the health-care workforce in the DRC. Despite this fact, we assume that these results can reveal the reality of the current WPV situation in Congolese health-care facilities. These limitations would not change the magnitude of the problem given the fact that the DRC health-care system faces many challenges; the working conditions of HCWs are still precarious, especially in public hospitals.
The strength of this study is that it includes a great number of health-care facilities located in different cities and towns, and its results reflect most probably the situation of WPV in the DRC. For the first time, our data can be used by the Congolese authorities as a pilot study to recognize, analyze, and support further research aimed at providing answers concerning WPV in the Congolese health sector.
Conclusion
In a nutshell, the most important finding in this study is that patients and their relatives are committing violence towards Congolese HCWs despite the fact that HCWs have traditionally been highly esteemed in the DRC. These aggressive behaviors appear to be mainly due to misconduct of HCWs attributable to a large degree to distal determinants such as the collapse of the health-care system. The results from this study highlight the need for further studies on this issue to suggest opportunities for combating aggressive behaviors in Congolese healthcare facilities.
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